Bone morphogenetic proteins induce germ cell differentiation from human embryonic stem cells.
The growth factors bone morphogenetic protein-4 (BMP4), BMP7, and BMP8b are required for specification of primordial germ cells (PGCs) in mice. Disruption of the genes that encode these factors leads to a severe reduction in number, or the complete absence, of PGCs. In addition, several studies have demonstrated that human BMP4 can promote PGC differentiation from mouse embryonic stem (ES) cells and in organ cultures. Here, we sought to determine whether recombinant human BMPs could induce differentiation of germ cells from human (h) ES cells. We found that addition of recombinant human BMP4 increased the expression of the germ cell-specific markers VASA and SYCP3 during differentiation of hES cells to embryoid bodies (EBs). In addition, BMP7 and BMP8b showed additive effects on germ cell induction when added together with BMP4. Finally, we observed that addition of BMPs to differentiating ES cells also increased the percentage of cells that stained positively for VASA. We note that the effects of recombinant BMPs were modest but reproducible and suggest that addition of BMPs to differentiation media increases differentiation of human germ cells from hES cells.